Analysis of the role of phosphate oxygens in the group I intron from Tetrahymena.
We have developed a quantitative substitution interference technique to examine the role of Pro-Rp oxygens in the phosphodiester backbone of RNA, using phosphorothioates as a structural probe. This approach is generally applicable to any reaction involving RNA in which the precursor and reaction products can be separated. We have applied the technique to identity structural requirements in the group I intron from Tetrahymena thermophila for catalysis of hydrolysis at the 3' splice site; 44 phosphate oxygens are important in 3' splice site hydrolysis. These include four or five oxygens previously observed to be important in exon ligation. Although phosphate oxygens having a functional significance can be found throughout the intron, the strongest phosphorothioate effects are closely associated with positions in the highly conserved intron core, which are likely to be involved in tertiary interactions, substrate recognition and catalysis.